IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Express Mail No: EL540189498US 




IN RE APPLICATION OF WON-SUNG CHOI 



u 



FOR: THIN FILM DEPOSITION APPARATUS FOR SEMICONDUCTOR 



CLAIM FOR PRIORITY 



The Assistant Commissioner for 
Patents and Trademarks 



4 



Washington, D.C. 20231 
Dear Sir: 

Enclosed herewith is a certified copy of the Korean Patent Application No. 99-58541 
filed on December 17, 1999. The enclosed Application is directed to the invention disclosed and 
claimed in the above-identified application. 

Applicant hereby claims the benefit of the filing date of December 17, 1999 of the Korean 
Patent Application No. 99-58541 , under provisions of 35 U.S.C. 1 1 9 and the International 
Convention for the protection of Industrial Property. 



Respectfully submitted, 



WON-SUNG CHOI 



CANTOR COLBURN LLP 
Applic y art*§^tornev>^ 




\ obert J. K^hjvic 
Registration No. 27,710 
Customer No. 23413 



Date: November 30, 2000 



mm a^b era mm°) m&m §i^§ m&m. 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 
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1019990058541 2000/8/ 

[siei^] mm 

[^fciXH] 

[g^SS] 0001 

[XII 3 21 ft] 1999.12.17 

[^fll^^H] C23C 

[B*S°I S3] BiEMI smg^Sft 

[gtS2l SeSS] Thin film deposition apparatus for semiconductor 
[3S2I] 

[ssi ^siai- omini (Hl^ 

[§§J£!3E] 1-1998-097346-8 

[CHaei] 

[gg] 0IS1! 

[CHE.I2J3H] 9-1 998-000334-6 
[CH£l£i] 
[£S] • 

[CHBI2I3H] 9-1998-000117-4 
[CHBI2I] 

[ CH £l 21 3 S 1 9-1 998-00045 1 -0 
[gJSft] 

[&go| ^HJI] 2ISI& 

[£S°I S^H^I] CHOI, Won Sung 

[?°J|^5] 661213-1261815 

[<=>^£^] 450-090 

l^±] SJIS SSjAI XI HIS 33S1XI 

[^Sj] . KR 

[^JArS 1 ?] Si 1 ? 

imm mmm M423e°i ^soii eis- mm, mmm meo^°\ ^§ 

oil °i§i ssi^j A^ a s^tru d. □di°j 

OlgH (21) CH B.1 2J 
(21) CH B.1 2J 
01 (21) 



21-1 



1019990058541 

Dieses] 
[Mi 



2000/8/ 



18 0 29,000 
OS 0 a 

0 2d 0 i 

11 §- 461,000 
490,000 m 

1. HSfAl- SAIIA1(ES)_1» 2.?ISS_1^ 
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±r *\o]5L 71(100)^, «>-§-§-7l(100)S w>-g-7l^ll 31 1:%^ ?1 *fl» ^-g- 

^-g-7]^^^(400)5q-, #-§-§-71(100) ifl^ 7l*fl* «fl7l^7l wfl7l^-(200)# 
Sf"*Rr #51*11 ^^^H tiV -§~§-7l (100)5. 5L^# ^*l7lTr 

-$.^ 1 lHM(310)s>h 5L^£} £r/^-^ ^^^^(320)^-, *fl tl'SUS-C 320)1- 3 

-fF€" ^-71 #-§--§- 7l( 100)5. °l**Hr 3<HH o]^o\ ^Sol^«-(330)^, 

^^7l(310HH ^Hi^^r *H7l*H -5-^°]^(330)S ^ 

^.^-i- * = X|^ ^^^-^^^l^H^C 340)1- if-^Vcf . o]s^ w^f^^H 

[Efls5i] 
£ 1 
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ti>S.^l] ^^[-^^-^^{Thin film deposition apparatus for semiconductor} 



100 



200 ... wfl7l^S 



300 ... .S-^^f 



310 ... S.^<$7l 



320 ... ^l < ?l , i«- 



330 ... £.^°V 



332 ... ^l^lti 



MFC1 



334 ... *ll2^18 *L 



336 ... ^11^^5l«lti- 



MFC2 *f-^^l°l7l 



338 ... ^^sM-ti 



339 ... 



339a ... ^Pj^'ia 



339b ... ^I2^*gti- 



340 ... ^^^c]. 



341 ... •g-^'SJI 



342 ... -S-^H?! 



344 ... Sflaiia 



345 ... ^^J^i 



400 ... ^-g-oj^-g-.* 



410 ... *j| 71^11 



MFC ... *#lMH7l 



411, 412, 413, 414, 415, 421, 422, 423, 424, 425 ... 
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412a, 414a, 422a, 424a ... ^l^-fHtMH 1 !^ 

416 ... ^l^H-i-^^HM 420 ... *)l2tih§-7l*fl^-g-^ 

426 ... 430 ... 7l*H^Jf 

41 ... ^1^^-ej-o] 42 ... ^12^^^^ 

45 ... -%-7M9l 46 ... 

#*l*r, W S>-§-7l^lS. oj^sf ^g-(DI water)* A>-g-^cf. ^o]^ 7 \ 

aHr-§-7Hl o)£-$. tiV-g-7l^lS TMA(TriMethylAluminum)# *1*HI u}2t °- 

S. ^ (purging) Al 71 ^7}# ^-^l^S^-i: S r $|T}. 

^5]^ ^"l^S)-^ ^HH 0-H 7)7} 5)^3., MV^-o] ZLA^ i^MTfl 

Cf. «r*KlH H CiH^t- -fr^A]^ ^-i; uj-MTll ^ 
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<24> £ ^ «fl^S>7] ^°.3^ , ^# -£-€r^T 

o]-g-s}ocj ^^-o_3.#1 SlH^cH *§^3^ ^°1 ^ # 

^ oj-^o] Oj^Tfi ^l^ *H-<5] 71(100)^-, ^"7) ti>-S-g-7l( 100)3. 

tiV^-71^1 1-^71^1- ^*Rr #-§-7l^#^(400)2h #7] «>-§-§- 71(100) ^ 

71^11- tifl7l*}7l ^tb till 71^- (200)1- X^}^ ^r-£^l ^^2V#*H $X°]*\ , #7] 

-g- 7131S* ti}-g-§>fe 7l^fl ^Al^ <$7] «>-§-§- 7l(100)S. ^-g^Hr 

^-(300)1- 3L^V^ 3* ^ °-3. *Vcf. 

<26> ^7l SL^^(300)t=, ^"71 «>-§--§- 71(100)5. t^H^ -SL^ 

^71(310)^, #7} SL^2\ *f-ir £7i>.H ^01^(320)^, ^>7l ^01^(320) 

» t^^-^- oa^g- ^-7] a} -§--§- 71(100)3. ol^>^ ^cHH T5r}u|. ol^ ^^ol^«-(330) 

^-7] ^^7l(310)<HlAi 511-^1-711 tH^Tr *MSH #7] SL^°]^*f 

(330)3. ^ * = 7fl*Hr ^(340)1- i^-tb^. 

<27> oj 7 H, ^"71 ^.Sol^«-(330)^, ^ojafl a.( 32 0)S}- ^3. ^ll^ u l 

J±(332) ^ ^ll^^^"l«.(336)2l-, #7] ^U^^ l fiw.(332)fil- ^V^.2.3. <£^& ^ *: 
#^^7l(MFCl) ^ *)12^ (334)^, -8-71 ^1^^^11^.(336)^ ^V^.2.3. ^ 
£ <i^Bl Jl#^^H7l(MFC2) ^ *\)2<£*]£\»£.*038)^, #7] *fl2^ H « (334) ^ *fl2 
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^Bj^w (338)51- #7l *}-§~§-7l(100) a>°H -g*13<H =l £-§-8-71(100)3.3 iL^sl 
*-§--§: £/_2.^Rr ^l^Hfl«flti.(33 9a )l- 
<28> 5E*h #7l »U^^ M lti.(339a)sq- ^ #£.3.*? , #7l A2^»l* 

(334) * (338)1- ^«>S 3^3. SH^Hfe *H2^H* 

(339b)«- 3 i^-W. 

<29> ^-7] ^ JLf-^^^7l(MFCl)^, £-#3 -fr^ 500 seem 7>*1 ^H^, 

#71 1*151 *f-^^H7l(MFC2)^ £.^3 -B-^^r 20000sccm . 
<30> #7l 44^^H^-(340)^, #71 ollol«lw(320)5q- #71 £.€^71(310) 

X\o]9\ 5}^ofl <&ygS\o\ £^ <y-^ofl ^ 7^$\±= ^ ^ « (341)^, #?1 ^^Ji 

(341)1- ^-fKb £-^-§- afl7l*Rf ^.^17171(342)1- S^W. 
<3i> ^jg, #7} nfl«l'a«.(320)^- #7l i^Tl 71(342) *}°H1 ^*13°1, ^ tf^l 

#3 #71 nlloi«flti.(320) #^3.^ *=.7fl *}*r ^13^^.(344) ^ 2-^2] *«- 

o. ^/^s wV^«l«. (345)1 cl ilKb^K 

<32> 5£. #71 aV-§-g-7l(100)^m ^H^l" I^^M Jfl«H ^7l^ ^r£# 

^^Sl^H^l #^Al?l^ ^E^7l- ^^^Cf. <^7H, #71 §lEi^ #7l &3)7}*\ 

1- 300-700 TC ?H #^1^ nr 
<33> =L?)JL, #7l lr#^7l^^ 3}o] «>^-3]^>4. 

<34> ol*>, ^Sl i&£afl ^v^#*ll: ^^=h 
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ti>-§~g-7l (100)4, «!-g-g-7l (100)^H «fl7l§m «fl7l^^(200)sl-, »Jr 

-§--§-71(100)^1 ^S\$r <L^ iH^Kr £^^-(300)4, ^-§-§-71(100)^] 

tiV-§-7l^l I£fe ##^7l^» ^*Hr ^-§-71^1^^(400)1- 

gv^l^ ti>-§-g-7H4 *IMs|>g-6fl wt-bI-^- t§^*l-7l ^-§-71^14 ti>-g-^}7l W 

7l (100)4 vH^-oil^ ^4^r ^oi^cois.^)* 1^*1-71 41^ 1*1 bJ 4 ^ 
^(451*1)71- *i*l€4. *14^r ^rtf^ 300-700°C44 ^(|<H^: 

^ SU4. 

JL^^OOO)^, IHM^ £$1^3 71(310)4, ^^71(310)4 <S 

^sjo] ^ao| ^so. ^/<2_ir nflol^a (320)4, ^) <*! H l « (320)1 ^-B-^V -2-^8r 

^^.7i(ioo)s. °l#*Rr ^.^oi^oso)^, ^^71(310)^1^ 44*M1 ^4*=- 
*H4sH ^ol^«(330)S <HW <S4 sljltH 44-£-#^H J f 

(340)1- i^4. 

^ol^«-(330)^ ^.^^7l(310)^Mi ti>-g-§-7l(100)S. ^>vfl^7l 

4*V 33-2-5*1, ti>-g-g- 7 l(100)v)H ^€ 3H4°fl 44, «fl?itfl #3^^4^21-4 

o]^Hr 44 $14. ^r, .2.^4^(330)^, ^1^^^(320)4 44 ^14 

<£;I44, #4^4^44 4-§-4 ; cr °1^44 4t!: 

^ol^a- ^ l^el ^-^oll A>-g-£l^ ol^>7l 4tt 14 ^iL^l^S 3^4 
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tr ti>-§-g-7l(100) SE^r «fl7l ^ = (200)3. ^ifl^ o.^. o] ^} 7 ] ^tb -id^H^^r 

(339)5. ^*H3 H^*IM*r ^°1^7V 27flS 7}^S\°] 91<L^, ^ 



^ ^2^^ w lti-(334)5. ^^4. ^^^^°1^ : t-^ 

*U<M*ie)«aji(336), *#3MM7l(MFC2) ^ *fl2^*l 3 1* (338)3. # 

Bflol^«(339)^ *H2^«lJ±(334) ^ *l|2<g*l 3 ^ * (338) S^14 #-§-§-71(100) 

A}o|ofl ^^^^^.(SSga)^, *H2^ u l«-(334) ^ ^2<I^ ^ y l « (338) 

sK14 wfl7l^S(200) ^H^l *H2^*i«-(339b)5. ^^cf. #7l ^ll^^tti. 

(339a)2l- ^12^131 «lti.(339b)^ ^^Rr 3°-^, ^l^^«lti.(339a)7l- 

^1£ ^^"l^ (339b) 7} ^3L, ^l^^ y l^.(339a)7> ^2^^^(3395)71- 

<4o> Ji#i|MH7l(MFCl MFC2 ; Mass Flow Controller)^ 71^1^ 

S^*Hr ^ *«-^^l°i7l(MFCl)^ ^M^l °J:^1 ^sl-^M- ^^Rr 

;gofl A>-g-s]^ ttIM: 100-500 sccm(^ : standard cc/min) ?M ^M^K 

20000sccm ?>*1 ^H^:4. 
<4i> ^.^^-^71(310)^1^ ^J^tt I^^^MH 



<39> 



^jS-^l^ 



^, <^^€ ^ll^^ t i«-(332), ^ *#^^1^7l(MFCl) 
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£s>7fl €■ -2.^<S-^M ^f-^alH^CMFCl, MFC2H i]^E * 

3^1 ^ -^-^^H ^-(340)1- 

44-$.#^l < H J f(340)^ 71(310)^1- ol^o] o]7>£l 

^ 7fl«J-s]^ «a-^ 1 ffl«.(Auto pressure valve) (341)2}- ^3 1 W-(341)# ^-R-tb -2-^-§r 
TH^fe iL^IM 71(342)3. ^^4. -*7l <y-3 y l«-(341)^r ±% ^1^-<=»1 3^ ^ 
^.^o] 7^5]±r ^M.o]t\.. ^.^^7l7l(342)S^ <A}^, 9l^M tt 

SL&£ °l-g-«M Sl*W -r-*fl^ ^ ^ 7 l*fl^- ^ A l^ ti fl7l^l7l 

^ 7flE^ol^(catalyzer)7l- ^4. ^Sl'S* (320)2}- 71(342) ^ 

3 oj-^ol^ ^-71 ^ol^ti.(320) i$-%<LS-T?} * = 7ll s}^ ^|3tti.(344) 3l SL 

^o} s#^r f/lSsf^ a>^«lti.(345)7> c-1 >£*l£)^ $o] v\#z\-5\v±. 

2.^*8 71(310)^1^ tH^^r -2.^ ^o] ^C>^ ej-olofl o]7]-Sl^ ^^^ol 4 
S.^7\] 3$, =L °0-^^r ^JE-^sH jq-rl-^^^H ^(340)1- ^^l ^, ^ 

oj-^oj ol^l-ol $\t£ ^ofl aJ-^-Slfe- SJ"^ ^(341)71- 7flH}-32lJL f 

<g^. 7 > «a-^^ti.(341)# ^f-SH .£^1 71 71(342)5. ol^tf. ^^lTl 71(342)^ -frSJ 
5} ^ofl ^nfl-f. y^H 71*1)3. «fl 7l *1 £ tf . ©1 ufl , 2.^J\]?\7}(342)9}- 

*)1 (320) >M-°Hfe <^ <y-^ oi^oflAi 2j-^sH ^l'y^ti- ^-^o.S.^> 7l*fl# Jl 
iMl ^rfe *fl£l>§J±(344) ^ ^ 1 iti(345)7> *£*\$°] _£^l7l 7l (342H1 2] 

«H Xl^sl^l ^ -£L=^ ^-^-1- ^01^(320)3. <>l^l?m. olel^V sfcf^^^ol 
^(340)» *fl-g-U\2.3.*| ^°1 ^(330)3 ^l^sl^ SL^9] <U^*}7\] ^ ^ 91 
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t 44> # 7 1<4 ^ ^^^«-(300)<^l 51^^, ^^71(310)5.^ °fl 
^31(320) - *Hl^H«(332) -> ^ ^#^^1^7l(MFCl) - *ll2^ * «(334) - 
^l^Bfl^ti(339a)l- #-§--§-71(100)5. -fr^TiM-, nfl^* (320) - ^rl^e} 

«lti(336) -> s#^l<H7l(MFC2) - ^112^^51 1« (338) - ^l^i^ «1« (339a) 

« **H *h§~§-7l (100)5. ^°*m^. ^, ^11^*^.(332) IEtt *l|l<a*|ejn&Ji(336)* 

^Hfl^ 711^1^1 si*n, tiv-g-g- 7i(ioo)s. ^^aj o.s ^ SI^ 

t}. <>H, ^lll^^*«.(339a)4 ^I2^1^ l iti-(339b)^ qtttf-E.S,, 
^l^^«fly.(339a)l- ^7\}s\^. *\}2#^ *« (339b) 7} °H1 ^ ^ 

°- ^tij-S. tifl7l^S(200)^l «fl7l^4. 

<45> ^"71 tiV-g-71 ^1^-^(400)^, ^-§-§-71(100)^1 ^l«>-g- 71^11; ^-3-€>Kr 

^*^4(410)4, ^2^*71^* *#*Hr ^2tt-8-7l^*#*(420)*h ol*7l^v+ s^l 
1- 7^15 A>-g-S]^ l-%^7l^l# ^-g^Hr lr#^7l^^^(430)l- if-W. 

<46> . Aj- 7l ^V ^l,2«>^7l^^^-(410)(420) ^ 1-%^ 71 ^l^#^-(430)fe 3*M = e]- , ?H 
Sl*M ^^M, °l^tr eKH^r ^&|7flSl «lJ±(411, 412, 413, 414, 415, 

421, 422, 423, 424, 425)7> *i*lS|<H £UL, °1 ^fl<H 71(^1^1)^ *« 

<47> ^llti>-g-7l^R^(410)^ ^lS>-g-7l^7> S^^r ^l^l^ol *fll# 

o. # ^^^om( 4 16, source container)^, ^l^-g-71 *ll« #-g-g- 7l (100)5. °l^S>fe °1 
=^71^1^ x^^-t- 2i^*>^ *#^=^l°l7l (MFC ; Mass Flow Controller)^, aflHSr-g-l: 
^33MM (416)*4 1 S«-(412) 4°H ^l-ft^H^a^a)^, *^-lMM7l 
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(MFC)^ <gw.(414) ^2-B-^^l«H , i^-(414a)l- °W, alll^-fHf 

*lH>§ti(412a)(414a)^ 71*113 ^^^i *fl<H*H, ShS-M (100)3. ^3 

<48> ^2«V-§-7l^^^-^-(420)^ A2^7]nA 3^ A2^^o] ^<$& aj| 2 # 

-g^^l^H (426)3", ^|2S>-§- 7] ^-g-g- 71(100)3. °l**Kr °1^7l*)13 
^SRr *#^1^71(MFC)S4-, *fl 2«V-§-#^^ (426)3- *§Ji(422) A}oH 
^! o.^^o] ^w.(422a)^, * #*$*W7l (MFC) 5+ >§Ji(424) a}°H ^^)^ *H2-fr^H>i 
ti(424a)# i^-W. °H, ^ll ( 2-a-^^l^ l i«-(422a)(424a)^ 71*113 
A3 *fl<H*M, #-§-8-71(100)3. -fr^^r 7l*l|3 #7]^^ ^^^>7fl 

#^/-fi-*i*i?m. 

<49> o^H, ^) l,27l ^^^(410)(420)^] *fl-g-€ *Hl,2-R- J ?MH , CM. 

(412a) (414a) (422a) (424a)^ *1 ^ *8 ^ ^-(metering valve) ^3.1- ^(control 

valve)<?l ?H wf^-zl^cf. ZLEjJl, *fl 1 , 2-fHMl <H (412a) (414a) (422a) (424a) 

(412) (414) (422) (424)3 ##°ll -£*13tt «>^*V^ , -fHMM'S^ 

(412a)(414a)(422a)(424a)^r *^7\ M-^fe ##3^ 2^*3-. 
<50> #713- H>-g-7l ^^-(400 HI 91°]*], <i» #<H, t« (411)(412)(413)7l- 1 

^U^^UD ^ ^J±(411)» 4^3^ °1 ^71*0*7 
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*Hl#-§-#^3l°m (416)3 *lll#-§-7l*113- ^] ^^H*lJi(412a) — Q « (412)(413) 
-> -§-71 ^(45)^- ^-*H #-§"§-71(100)3. 
<5l> cf^-, «J«.(414) (415)71- <iel^ afll^-g-e^UD-g- -f-*H -fr^Tr °14 t 7l^7> 

^12-B-^^lH (414a) — «1«.(414)(415) — Hfl7l eJ-°](46) -* y fl 71^5(200)1 -§-*H 
3^-S «fl7l^rl-. °]7}*\, ^ll,2-B-% : ^H l iW-(412a)(414a)^ <>l*7l*113 jLf-^-g- 
^ O.3. ^IH^H, #-§-§-71(100)3. -fi-^fe 71^21 ^7l<y-^* <£^*}7\] -tf-SV-fr^H^l 
-31, #-§"8-71 (200H1 °J7}51^ 7l*H3 <y-<3-Bh tifl^ 5(200)3. ^171-Sl^ 7l^Sl oJ-^-g- 

en 

<52> rj-.fi-, 7l5(fl7> ^J±(431) — a l*-(432) -> -8-7151-°} (45)^8: #-§-§-71 

(100)3. ^3°1 «h§-8-7l (200) i-Hl *H?-*l-*r #-g-7l^l# wll7l#cl-. 

<53> =l t\~%-, ^I2^el-°1(42) ^ ^^.(421)1- -f-^ -fr^^r °l*7l*H 3*fl *fl2# 

^t-^^MM (426)3 ^l2#-g-7l^7> *fll-fi-'$alH , 3JI(422a) — ^^.(422,423) -» -8-71 
51-^(45)* #-§-8-71(100)3. =L 4-§-°fl, °l*7l^7> ^ll-B-^<H^w. 

(424a) — HJi(424)(425) - tifl7l ^5(200)1- 3^3. nfl7l€4. °H°ll5I, *fl 

l,2-fr^<H tJi (422a) (424a) °l*7l*113 <?!^il3 #-§-g-7l 

(100)3. -fr^fe 71*113 ^7l<£3* 'iKV-M^lai, #-§--8-71(100)^1 917} 

S]^ 71*1)3 #34, till 71^5(200)3. < ?17>£1^ 71*113 ^-g; ^7fl 

<54> ZLelJl, 1-4-^71^171- ^«.(431) — u l«-(432) — -8-71^^(45)^: f-*H #-§-§- 

71(100)3. ^3<>1 #-§-8-71(100)^1 #^-*Rr #-§"71*111- Hfl 71*1-711 ^4. 
<55> M. ^AHlo| Tj£.£<Hlfe, _$_^^7> 2711 JE^SM oljl, #^-7l^l^-^7> 37fl7l- 
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S.*}3{°\ , ^4^1 -2-^^(300)^ 27flS] tiV-g- 71^^-^ 

(410)(420)#-l: 4i^*H ^^^>^4. 
<56> Cf-g-, ^ £ #51*11 ^^^1^ ^-g- 

A. 

<57> #^-§r -§-°l^l *8^*M ^ 3i^Bl3Ai, i^-i- ^l-g-tb 1*13 

^^o. ^^sl^^^r, #-§--§-71(100) ^£1- 300-700 °CV}*) -i^oL, 

ti> -g-g- 7 l (100)3. ^*Rr 3°14. 1*13*341 «*-«7l(310)a^Bl 

^€ -2-^ ^l<?I l iW-(320) -> ^1*1^2111^.(336) — 1*13 *#^^1^7l(MFC2) -> 

^ 2 ^^el«lti(338) — ^l^l^ u la.(339a)l- #-§~M ( 100)3. °H , 

^4 tiV-§- 71^111: JEfe ¥i -2-^4 #-§-7l*fi# #-§~g-7l3. ol^l?J^. 

^, iL^^l (310)3. Jf£l iL*£r, Bfl^l^«.(320) - *)U^«lw(332) - *3 

*f-^H 7 l(MFCl) - *H2^H«-(334) - ^llAi^«iti(339a)l- #-§-8-71 
(100)3. -ft 0 ^^. ^l#-§-l-^3l 0 H(416)£] ^l#-§-7l^m 

(411)(412)(413)7> l^iH 4^ ^11^^(41) £ (411)1- 
7l*W Sltfl ^^H , §w-(412a) — ^*-(412) (413) -> -§-713-^(45)^: -f-^H 
yj- 0.^.7] (100)3. -fr^th #-§-§-71(100) vflofl -fro]^ ^4 ^l#-§-7]^7l- #-§-*H 

<59> i}-g-, #-§--§-71(100)1- 3*1 *1 (purging)^ l:«^7l^7> €-*(431) - «1 
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J±(432) - -g-7leKl(45)# -f-*H ^-§-8-7|(100)S. -fr 0 j£H ^-§--8-71 (200 )xfl<^l *Mt*} 
*r AM^7}^% tifl7l^. 

< 60 > t\-%-, ^^l-^^HM (426)^1 »]2«v-§- 7131-1- #7l sq- : §- 

^ Jg.^ H>-§.^-7l(100)xflS. ol^Al^O.^ ^"fr °1 

nfl, &*7]*H ^ -frSH*h§- 471 4iMl ^<H^ ^4^^r 

7H? Sl-7ll ^ ^ $14. 21th ^-§-7131* ^*Rr f^^^H 

l:%^7l3m «>-8-§-7H5. -fr«a*l?14. • 

<61> =LZ)JL, ^H^H ^4°1 ^-§-8-71 vfl ^711- 300"700°C ?}*1 # 

<62> «^7H, ^ JL-g-^H7l(MFClH ^IM^fe -fHMM- *#*?Ml<H7l(MFC) 

ofl ^i)^ ^1,2^-8-7131^ -^^^711 *Rr *V^«1, ol^ ^H°J ± 

s ^11,2^-8-7}^^ -fJ-<*H 4^ ^-8-8-71^ ^^Sj-* ^31^17171 3^1^. 

<63> M}-^ -£^1 H ^AHU- ^^sl^o.u|- oi^ d\}M^9l 3H1 £ 

Jl^H, £ 7l ^«.o]:0 1 jg.^ xjAl-g. 7>^ T^B^ olS^-E] ^ 3" 

<64> &o], ^6\] ofS. ti]-£3l tiV^aj-^loll nfH^, ^Eflofl Aj-gj.^ 

^(DI water) tfl^^ >M"8-*H ^Hs^ ^^-0] ^ 

* 7>^>7fl ^, f^l^^Rr ^1, 3«t ^ Slfe H 71* ^-fr Pi 

<£ofl w 0 >^lf-o.S.^ H <H1 ^-4^1 ^-S: *r &Tr ?M4. 
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<65> 31^, ^^^^ l^sl^* &n *r*8^ *r fl^S-iS. 3-%^ ^ 
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1] 

«y-^o] Q^^l ^c^ £ sH-o} (100)4, ^-7) «]-g-§-7l 

(100)5. #-§-71*11 SE^ 71^)11- ^SRr ^-§-71^^^(400)4, #7l #-§--§-71 

(100) ^4 71^11- «fl7l^7l 4tt wfl7l^-(200)# Sf-^l-Tr #51*11 #4#3}-#*H 

A o V 7l #-§- 71^14 #-§-^ 7l^fl 5*1 ^-71 #-§-§-71(100)5. W<5} 

tt -2.^^(300)1- 1Mb 3* ^.°5 ^ #£31 ^f^t^l . 
[^^J- 2] 

^ll^Hl 5^1, 

^"71 ^^^(300)^, #7l #-§--§-71(100)5. ^4^" ^^A] 71^ ^ 

(310)4, ^"71 .2.^4 ^/^ <sj-^ ^o]ajy.( 3 20)4, ^"71 ^l^l«lw.(320) 

» ^-f}-# -2.^ #7l #-§--§- 71(100)5 °l^Kfr ^o}$i ^ ^ol^a.(330) 

4, #71 J2.^^7l(310)^^ JfcfsfTll ^S4^ ^l^^H #7l ^oi^«. 
(330)5 <i^# *£4 *5.7fl§l-b 44-2-€^H^(340)-I- ±ts}^ ^ 

5. «>b #JE*11 #4^#*1 . 

[%^# 3] 

^12%H1 SWi, 

#7l ^01^(330)^, 

#7l ^1^1^^.(320)4 ^15. <g^^ ^ll^-^ l Sw.(332) ^ *Hl<I*i 3 1 *.(336)4, 
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#?1 ^U^Ho (332)4 *3 *f-^]^7l(MFCl) ^ *fl2^«iJ± 

(334)4, #7l *f|r£*lBl'gj±(336 )4 £43 °-3- <1^b1 *f-lMM7l(MPC2) 

>H2^^^w.(338)4, #7l ^(|2^^wl(334) ^ *112<1^ el «J J±(338)4 #7l «]--§--§- 7l 

(100) *M ^1 ZL a}-g-§- 7l (100)S.4 -2-^4 £r/.2-^Rr ^l^^ti 

(339a)l- £^*Hr -If-^ilS S}^ «V4^a}-^]_ 

4] 

^13^1 &°H, 

#7l ^ll^^«iti(339a)4 ^aHI ^-g-sj-g- ^-o_S*), #71 *I]2^3U±(334) % 
^121 ^51^(338)1- iL^-i- ^«>S. 4^3. tifl#Al7l^ ^I2^^^ti_(33 9b )s. ^ 

[3^8" 5] 

*H3#<H1 

#71 ^ ^#^^H7l(MFCl)^, .2-^4 -n-^-i: 500 seem *}*1 ^M^Rr 
$2.3, ^ ti}£^ll ^4^3|-#4. 

6] 

#71 1*1 si *#^M7l(MFC2)^r iL§4 -fr^# 20000sccm ?M ^H*>^ 
l^r^SLS- ti>H^ll ^4^3"#*1. 

7] 

^12^1 SW*!. 
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^7} 2fcf^^^l^^-(340)^, 

#7} ^ojaflti (320)^1- #7) SL&^$7)(310) e|-<?H -2.^5} oj-^ 

ofl r^s}- 7fl«J-5]^ <a-^»fla.(341)5f, ^>7l ^^J=L (341)1- *fl7l*Kr SL^ 

^l7]7l(342)# Sf-sHfr 3*-g- ^-^^ ^ «VE*fl ^^1. 
8] 

#7] ^1^1^^.(320)^- ^7) .2.^^7171(342) A>olo]l ^pi\^6\ t ±% oj-^ol^ 
^ ^7] pfl<y«lw.(320) tfil^ *)]£L«WjeL(344) ^ j2.#^ 

9] 

^7] ti>-§-§-7l( 100)°m ^€ ^M^-fr «I^Bl^>7l ^71^1 f£f ^ 

10] 

^18%H1 su^h, 

A o v 7] *lEl^ ^-71 ^-^712] 300-700 °C ?M #<5^|zJ ^ ^-§r 

11] 

^11^1 ^^^i, 
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